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POLLING METHODS FOR USE IN A WIRELESS 
COMMUNICATION SYSTEM 



RELATED APPLICATIONS 

5 This application claims the benefit of U.S. Provisional Application 

No. 60/140,959, filed June 23, 1999, Attorney Docket 1999-0341 (STG167), and 
entitled "Method for Establishing a Communication Channel in a Personal 
Wireless Access Network/' which is incorporated herein in its entirety. 

10 The following applications, assigned to the Assignee of the current 

invention, and being filed concurrently, contain material related to the subject 
matter of this application, and are incorporated herein by reference: 

Docket No. 1999-0341 (STG167) by D. Gibbons et al., entitled "Methods 
15 and Apparatus for Dynamically Assigning Time Slots in a Wireless 
Communication System/' U.S. Serial No. , filed ; and 

Docket No. 1999-0341A (STG206) by D. Gibbons et al., entitled 
"Establishing a Communication Channel in a Wireless Network," 
20 U.S. Serial No. , filed . 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

25 The present invention relates generally to wireless communication 

systems, such as "fixed wireless systems," utilizing polling techniques. 
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2. Description of the Related Art 

In a "fixed wireless system/' a wireless base unit provides for 
communication of telephone and high-speed data (e.g., Internet data) to each one 
5 of a number of subscribers equipped with a wireless transceiver unit at a fixed 
location, for example, a home residence. The transceiver units are electrically 
powered at the home residence, and have control and traffic channels available 
for communication with the wireless base unit. Any problems, such as power or 
communication failures, for some or all of a large number (e.g., 1000' s) of 
10 wireless transceiver units served by a wireless base unit need to be handled in an 
appropriate and efficient manner. In addition, bandwidth is limited and needs to 
be efficiently utilized. Thus, there is an existing need to efficiently obtain 
information about and from transceiver units in such systems. 

15 SUMMARY OF THE INVENTION 

Polling methods and apparatus for use in a wireless communication 
system, such as a fixed wireless communication system, are described. The 
polling method includes the steps of sending, from a wireless base unit, an 

20 information request message; receiving, at a wireless transceiver unit, the 
information request message; sending, from the wireless transceiver unit, 
information responsive to the information request message; and receiving, at the 
wireless base unit, the information. The above steps are preferably repeated on a 
regular or a periodic basis. The information that is polled for may be, for 

25 example, status information, configuration data, or call record data. 

The polling method may be initiated upon detecting a problem or failure, 
such as detecting a power failure at the wireless transceiver unit or a / 
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communication failure over a data traffic channel available between the wireless 
base and transceiver units. After detecting such a failure, the data traffic channel 
may be torn down to conserve power at the wireless transceiver unit. The 
polling methods may also involve sending an information request message over 
5 a broadcast channel, such that a plurality of wireless transceiver units are 
simultaneously polled. Here, each wireless transceiver unit delays a random 
period of time before sending its information back to the wireless base unit over 
a channel that is shared amongst the transceiver units. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a wireless communication system which may 
embody the present invention, the wireless communication system including at 
least one wireless base unit and a plurality of wireless transceiver units; 

15 

FIG. 2 is an illustration of software components which are suitable for use 
in implementing the inventive methods described herein; 

FIG. 3 is a schematic block diagram of a wireless transceiver unit and a 
20 wireless base unit of the wireless communication system of FIG. 1; 

FIG. 4 is a flowchart describing a polling method for use by the wireless 
base unit; 

25 FIG. 5 is a flowchart describing a polling method for use by the wireless 

transceiver unit which is associated with the flowchart of FIG. 4; 
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FIG. 6 is a flowchart describing another polling method for use by the 
wireless base unit, which involves detection of a problem or failure; 

FIG. 7 is a flowchart describing another polling method for use by the 
5 wireless base unit, which involves a communication failure over a data traffic 
channel; 

FIG. 8 is a flowchart describing another polling method for use by the 
wireless base unit, which involves polling multiple transceiver units 
10 simultaneously; and 

FIG. 9 is a flowchart describing another polling method for use by the 
wireless transceiver unit, which is associated with the flowchart of FIG. 8. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



FIG. 1 is an illustrative representation of a wireless communication system 
100. Wireless communication system 100 includes at least one wireless base unit 

20 106 having one or more antennas 108, and a plurality of remote units 102 ("RUs" 
or "wireless transceiver units"), such as a wireless transceiver unit 104. Wireless 
base unit 106 and wireless transceiver units 102 communicate via radio 
frequency (RF) signals, such as RF signals 110 between wireless base unit 106 and 
wireless transceiver unit 104. Wireless communication system 100 can make use 

25 of a number of additional different communication techniques, such as frequency 
division multiplexing (FDM) or orthogonal frequency division multiplexing 
(OFDM). Preferably, wireless communication system 100 is a fixed wireless 



Gray Cary\SD\1365327 
103567-159954 



Attorney Docket 19*^HLB (STG207) 



system (FWS), where wireless base unit 106 provides telephone and high-speed 
data communication to each one of a number of fixed-location subscribers 
equipped with a wireless transceiver unit (e.g., at home residences). Here, 
wireless communication system 100 is a Personal Communication System (PCS) 
5 Wireless Access Network (PWAN). 

Wireless communication link 110 includes a plurality of channels available 
between wireless base unit 106 and wireless transceiver units 102. The plurality 
of channels include one or more control channels, one or more voice traffic 
channels, and one or more data traffic channels. Voice traffic channels are 
10 utilized for bi-directional communication of voice signals, whereas data traffic 
j~] channels are utilized for bi-directional communication of high speed data, such 

as Internet data. Each voice traffic channel is dedicated to a voice 
If communication call upon assignment (" circuit-switched" type), whereas each 

H data traffic channel is available for use by multiple transceiver units using a data 

J 15 packet protocol (" packet-switched" type). Voice traffic channels are assigned 
m and active only during voice calls, whereas data traffic channels are typically 

3f always active. In the OFDM communication embodiment described, each 

O channel can be identified by a unique combination of frequency and time slots. If 

there are sixteen frequency slots and eight time slots, for example, one traffic 
20 channel may be identified by frequency slot three and time slot seven, another 
traffic channel may be identified by frequency slot three and time slot two, and 
even another traffic channel may be identified by frequency slot five and time 
slot six, etc. 

FIG. 3 is a schematic block diagram of wireless transceiver unit 104 and 
25 wireless base unit 106 of wireless communication system 100 of FIG. 1. Wireless 
transceiver unit 104 includes a controller 302, a wireless transceiver 304, an 
antenna 306, power management circuitry 308, and battery backup circuitry 310. 
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Wireless transceiver unit 104 also has an energy source interface 350, a telephone 
interface 352, and a computer interface 354. Energy source interface 350 is 
adapted for coupling to an energy source 316 that provides electrical power to 
wireless transceiver unit 104. Telephone interface 352 is used for receiving and 
5 sending voice signals 312 of a telephone or voice communication call. Computer 
interface 354 is adapted for coupling to a personal computer (PC) 314 or other 
computer device to facilitate communication of high speed data (such as Internet 
data). 

Energy source 316 may be, for example, an alternating current (AC) 
10 source provided from an electrical outlet of a home residence. Here, power 
management circuitry 308 provides conventional AC to direct current (DC) 
conversion. Power management circuitry 308 receives the electrical energy and 
provides it in appropriate form to controller 302 and wireless transceiver 304 for 
electrically powering such circuitry. If energy source 316 becomes unavailable to 
15 wireless transceiver unit 104 for some reason (e.g., power outage, plug is pulled, 
m etc.), power management circuitry 308 provides a switching function so that 

IS electrical energy is provided from battery backup circuitry 310. Battery backup 

5 circuitry 310 includes, for example, an interface (not visible) for coupling to one 

or more battery cells, such as off-the-shelf DC batteries. 
20 Having similar functionality as wireless transceiver unit 104, wireless base 

unit 106 includes a controller 318, a wireless transceiver 320, and an antenna 322. 
An operator terminal 324, such as a PC, may be coupled to wireless base unit 106 
to access information from a wireless transceiver unit via polling methods. 
Operator terminal 324 may be part of a network operating center. Wireless base 
25 unit 106 is also coupled to a Public Switched Telephone Network (PSTN) 326 
and, for access to the Internet 330, an Internet Service Provider (ISP) 328. 
Wireless transceiver unit 104 and wireless base unit 106 help facilitate telephone 
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or voice calls for a user over PSTN 326. In addition, wireless transceiver unit 104 
and wireless base unit 106 help facilitate data communications for PC 314, which 
may access one or more servers, such as a server 332, available over the Internet 
330. 

5 During a voice call, outbound voice signals spoken by a user are received 

at controller 302, coded and modulated, and transmitted from transceiver 304 
and antenna 306 via RF communication signals. The RF signals are transmitted 
over one of the dedicated voice traffic channels, received at wireless base unit 
106, demodulated and decoded to reproduce the voice signals, and routed 

10 accordingly over PSTN 326 to another subscriber. On the other hand, inbound 
voice signals are received over PSTN 326 by controller 318, coded and 
modulated, and transmitted from transceiver 320 and antenna 322 via RF 
communication signals. These RF signals are transmitted over one of the 
dedicated voice traffic channels, received by wireless transceiver unit 104 at 

15 antenna 306 and wireless transceiver 304, demodulated and decoded to 
reproduce the voice signals for the user to listen to. 

During data communications, outbound data packets from PC 314 are 
received at controller 302, coded, modulated, and transmitted from transceiver 
304 and antenna 306 via RF communication signals. The RF signals are 

20 transmitted over one of the data traffic channels. These RF communication 
signals are received at wireless base unit 106, demodulated, and decoded to 
reproduce the data packets. These data packets are routed accordingly to over 
the Internet 330 to server 332 via ISP 328. On the other hand, inbound data 
packets are received from server 332 at controller 318, coded, modulated, and 

25 transmitted from transceiver 320 and antenna 322 via RF communication signals. 
These RF signals are transmitted over a data traffic channel (each of which are 
shared by multiple transceiver units), received by wireless transceiver unit 104 at 
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antenna 306 and wireless transceiver 304, demodulated, and decoded to 
reproduce the data packets. The destination addresses must match that assigned 
to PC 314 for PC 314 to receive the data packets. Under normal operating 
conditions, the data traffic channel is typically always active and wireless 
5 transceiver unit 104 must continuously monitor such channel to receive its data 
packets. 

In such an environment, wireless base unit 106 performs "polling" 
methods with the plurality of wireless transceiver units 102. Polling is 
performed to obtain information from wireless remote units 102 to ensure that 

10 devices are operating or operating properly, in accordance with some predefined 
specification. Polling may also be performed to obtain information to facilitate 
subscriber services, for example, to maintain event logs. Referring to FIG. 2, the 
methods described herein may be embodied and implemented in wireless 
transceiver unit 104 and wireless base unit 106 of FIG. 1 (as well as other 

15 transceiver and base units) in connection with software using software 
components 200 shown in FIG. 2. The software may be embedded in or stored 
on a disk 202 or memory 204, executable on a computer 206 or a processor 208. 
Thus, the inventive features may exist in a signal-bearing medium which 
embodies a program of machine-readable instructions executable by a processing 

20 apparatus which perform the methods. 

The information for which polling is performed may be any suitable 
information, such as, for example, status information, configuration information, 
or call record information. Status information may be or include, for example, 
mere acknowledgement, operating condition information, operating mode 

25 information, previous usage information, etc. Configuration information may be 
or include, for example, reception and transmission parameters for the wireless 
transceiver unit. Configuration information is typically preprogrammed into 
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and may be unique to each wireless transceiver unit. More particularly, 
configuration information is typically programmed into an Electrically 
Erasable/ Programmable Read-Only Memory (EEPROM) (not shown) coupled to 
controller 302 (FIG. 3). Call record information may be or include, for example, 
5 an identification of a plurality of telephone calls made and/ or received over a 
period of time, timestamps of the previous calls, durations of the previous calls, 
the number of previous calls, etc. 

A wireless base unit polls one or more wireless transceiver units with use 
of what is referred to as an information request message. In its simplest form, an 

10 information request message merely instructs or requests the sending of 
information. On the other hand, an information request message may include 
data indicative of a particular information type. Using the examples above, the 
information types may include a status type, a configuration data type, and a call 
record type. Upon receipt of an information request message, a wireless 

15 transceiver unit reads the data indicative of the particular type, and selects 
and/ or generates and sends the appropriate information corresponding to that 
type. The wireless transceiver unit may send all of the information associated 
with the information type. Each information type, however, may be further 
divided into subtypes. In call record types, for example, the subtypes may be a 

20 call identification type, a call timestamp type, a call duration type, a call number 
type, etc., each corresponding to particular call record information previously 
mentioned above. Here, upon receipt of an information request message, a 
wireless transceiver unit reads the data indicative of the particular information 
type and subtype, and selects and/ or generates and sends only the information 

25 corresponding to that subtype within the type. 

FIG. 4 is a flowchart describing a general polling method for use by 
wireless base unit 106 of FIG. 1. Beginning at a start block 402, wireless base unit 
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106 sends an information request message that is intended for receipt by wireless 
transceiver unit 104 (step 404). Wireless base unit 106 waits for a response at step 
406. If no response is received over some predetermined time period, wireless 
base unit 106 reports the lack of response to, for example, a database or operator 
5 terminal 324. If a response is received at step 406, wireless base unit 106 delays 
for some predetermined time period (step 410). Upon expiration of the time 
period, wireless base unit 106 repeats the process beginning at step 404 such that 
polling is performed on a periodic basis for one or more wireless transceiver 
units. From the viewpoint of wireless transceiver unit 104, and beginning at a 
10 start block 502 of FIG. 5, wireless transceiver unit 104 waits to receive the 
information request message from wireless base unit 106 (step 504). Upon 
^ receipt of such message, wireless transceiver unit 104 selects the appropriate 

2} information and sends it to wireless base unit 106 (step 506). This process repeats 

H for each information request message sent from wireless base unit 106, such that 

~ m - z 

~ 15 polling is performed on a periodic basis For example, the polling may be 
™ performed for one or more wireless transceiver units (sequentially or 

HJ simultaneously) every five minutes. 

O 

p The information request message may include an information type 

and/or subtype as described above, where wireless transceiver unit 104 must 

20 select from several information to send in accordance with the type and/ or 
subtype. In addition, any suitable type of information may be obtained during 
such polling. In one example, wireless base unit 106 polls for status information. 
As another example, wireless transceiver unit 104 may store call record 
information as previously described. This information may be obtained 

25 periodically for comparison and updating of call information stored in a 
database accessible to wireless base unit 106. 
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As described, polling may be performed on a periodic basis to monitor the 
status of a number of different wireless transceiver units. The polling need not 
be " periodic" in a strict sense, however; the polling need only be performed on 
some regular timed basis. In an alternate embodiment, in lieu of repeating the 
5 polling periodically, operator terminal 324 may initiate an "ad hoc" poll when 
needed. Here, operator terminal 324 sends a message to wireless base unit 106 
that causes it to poll a particular wireless base unit for particular information 
(e.g., using type/ sub-type). Here, a single poll is performed per request; that is, 
no periodic polling is performed. This ad hoc polling may be used, for example, 

10 to obtain configuration information of a wireless transceiver unit that is not 
operating properly. In this application, new configuration information may be 
obtained by the network operating center where wireless transceiver unit 104 is 
reprogrammed "over-the-air" to correct the problem. Ad hoc polling may also 
be employed in combination with the periodic polling described in relation to 

15 FIGs. 4 and 5. 

If polling for information from a single wireless transceiver unit, then an 
information request message is sent only to that unit. On the other hand, if the 
polling is for information from multiple transceiver units, then the information 
request message is broadcast to all of the units simultaneously. In a slotted 

20 ALOHA type system of the preferred embodiment, for example, wireless base 
unit 106 may use a Common Link channel (CLC) to send the message and a 
Solicited Common Access channel (S-CAC) to receive the information, such that 
a single transceiver unit is polled. On the other hand, wireless base unit 106 may 
use a Broadcast Control channel (BRC) to send the message and an Unsolicited 

25 Common Access channel (U-CAC) to receive the information, such that multiple 
transceiver units are simultaneously polled. This method is described in more 
detail later below. 
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FIG. 6 is a flowchart describing another polling method for use by wireless 
base unit 106. Beginning at a start block 602, steady state operation is assumed 
where no polling is occurring. Wireless base unit 106 detects a problem within 
the system (step 604). In response, wireless base unit 106 initiates the polling 
5 process, sending an information request message (step 606), receiving 
information (if at all) (step 608), and delaying for a predetermined time period 
(step 612) before repeating the sending and repeating. The problem detected 
may be, for example, a communication failure or a power failure. If it is detected 
that the problem has been corrected (step 610), then polling ceases where 

10 wireless base unit 106 discontinues the sending of information request messages. 
The method is repeatable, beginning again at step 604. 

A communication failure may occur, for example, when high speed data 
traffic cannot be (accurately) detected over the data traffic channel. Here, 
controller 318 detects a communication failure and, in response, the polling is 

15 initiated. On the other hand, a power failure may occur when energy source 316 
is unavailable to wireless transceiver unit 104. In this case, power management 
circuitry 308 switches battery backup circuitry 310 to electrically power wireless 
transceiver unit 104 for seamless operation. Controller 302 detects the loss of this 
primary energy source 316 and, in response, sends a message to wireless base 

20 unit 106 indicating the same. Wireless base unit 106 receives and detects this 
problem message and, in response, the polling is initiated. 

An additional advantageous step may be included where wireless units 
104 and 106 tear down the established data traffic channel after the power failure 
is detected. A data traffic channel is normally maintained by each unit by 

25 sending "keep alive" messages back and forth to one another over the data traffic 
channel. In tearing down the data traffic channel, then, these messages are no 
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longer sent nor received. Voice communication, however, may still be 
advantageously maintained even though the data traffic channel is torn down. 

FIG. 7 is a flowchart describing a polling method which relates to the 
detection of a communication failure over the data traffic channel. Beginning at 
5 a start block 702, wireless base unit 106 detects a communication problem with 
wireless transceiver unit 104 over a data traffic channel (step 704). In response, 
wireless base unit 106 attempts to reestablish data traffic communications with 
wireless transceiver unit 104 (step 706). If communication is not successfully 
reestablished (step 708), periodic polling is initiated with wireless transceiver 

10 unit 104, where wireless base unit 106 sends an information request message to 
wireless transceiver unit 104 over a control channel (step 712), receives 
information from wireless transceiver unit 104 (step 714), and delays some 
predetermined time period (step 718) before sending additional information 
request messages. If the problem is resolved (step 716), the process repeats as 

15 shown beginning at step 704. 

FIGs. 8 and 9 are flowcharts describing polling methods which involve the 
simultaneously polling of a plurality of wireless transceiver units. FIG. 8 
corresponds to steps performed at a wireless base unit, whereas FIG. 9 
corresponds to steps performed at each wireless transceiver unit. Beginning at a 

20 start block 802 of FIG. 8, wireless base unit 106 sends a single information request 
message over a broadcast channel (step 804). This channel may be what is 
known as a Broadcast channel or BRC. Since it is sent over the broadcast 
channel, the message is intended for receipt by each wireless transceiver unit 102 
that wireless base unit 106 serves. In response, wireless base unit 106 receives 

25 information from multiple wireless transceiver units at random points in time 
over a channel that is shared amongst the plurality of wireless transceiver units 
102 (step 806). This channel may be what is known as an Unsolicited Common 
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Access channel or U-CAC. Wireless base unit 106 might not receive information 
from those one or more wireless transceiver units having failures or problems. 
Wireless base unit 106 may report the lack of response (problem) for each 
transceiver unit that did not respond. Next, wireless base unit 106 delays some 
5 amount of time (step 808) before repeating the process again beginning at step 
804. Preferably, wireless base unit 106 delays for some predetermined time so 
that its polling is performed on a periodic basis. 

From the perspective of each wireless transceiver unit, beginning at a start 
block 902 of FIG. 9, wireless transceiver unit 104 receives the information request 

10 message from the wireless base unit over the broadcast channel (step 904). 
Wireless transceiver unit 104 delays for some random period of time upon 
processing the message (step 906). Here, wireless transceiver unit 104 selects a 
random number using a random number generator and accordingly sets up a 
timer to expire. After the appropriate delay has occurred, wireless transceiver 

15 unit 104 sends information responsive to the information request message over 
the shared channel (step 908). The process repeats for each information request 
message sent by wireless base unit. It is noted that after step 904, each wireless 
transceiver unit 102 does not initially attempt to send its information at the first 
time available. 

20 Although each wireless transceiver unit sends its information after 

waiting some random amount of time, all wireless transceiver units send the 
information within some predefined time period. This predefined time period is 
less than the delay by wireless base unit 106 utilized in step 808 of FIG. 8. In 
addition, it is preferred that each wireless transceiver unit 102 feeds a "seed" to 

25 its random number generator. The seed is preferably an identification number 
that is unique to the wireless transceiver unit, such as a hardware serial number. 
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This helps ensure that each wireless transceiver unit does not transmit at the 
same time as any other wireless transceiver unit. 

Thus, polling methods and apparatus for use in a wireless communication 
system, such as a fixed wireless communication system, have been described. 
5 One polling method includes the steps of sending, from a wireless base unit, an 
information request message; receiving, at a wireless transceiver unit, the 
information request message; sending, from the wireless transceiver unit, 
information responsive to the information request message; and receiving, at the 
wireless base unit, the information. The above steps are preferably repeated on a 
10 regular or a periodic basis. The information that is polled from the wireless 
transceiver unit may be, for example, status information, configuration data, or 
call record data. 

The polling method may be initiated upon detecting a problem or failure, 
such as detecting a power failure at the wireless transceiver unit or a 

15 communication failure over a data traffic channel available between the wireless 
base and transceiver units. After detecting such a failure, the data traffic channel 
may be torn down to conserve power at the wireless transceiver unit. The 
polling methods may also involve sending an information request message over 
a broadcast channel, such that a plurality of wireless transceiver units are 

20 simultaneously polled. Here, each wireless transceiver unit delays a random 
period of time before sending its information back to the wireless base unit over 
a channel that is shared amongst the transceiver units to avoid simultaneous 
transmission. 

It should be readily apparent and understood that the foregoing 
25 description is only illustrative of the invention and in particular provides 
preferred embodiments thereof. Various alternatives and modifications can be 
devised by those skilled in the art without departing from the true spirit and 

Gray Cary\SD\1365327 15 
103567-159954 



Attorney Docket: 19 ^MlB (STG207) 



scope of the invention. Accordingly, the present invention is intended to 
embrace all such alternatives, modifications, and variations which fall within the 
scope of the appended claims. 

5 What is claimed is: 
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